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Innovations in Municipal Solid Waste Management: 
Experiences from eThekwini Municipality, 
South Africa
Trynos Gumbo and Thokozani Simelane
Introduction and Background
World cities have, over the past several decades, been experiencing wide-ranging 
and sustained advances in production processes, as well as improvement in con-
sumption and standards of living. Related to these developments has been the rise 
in population, giving rise in turn to new challenges. Among them is increased solid 
waste (SW) generation. The African continent, just like other developing continents, 
such as Latin America and Asia, has been greatly affected by rapid urban population 
growth, particularly during the nineteenth century, causing unprecedented demand 
on municipalities to provide services such as waste collection, transportation, treat-
ment and disposal.1 These sentiments are echoed by various scholars, who posit 
that African cities have continued to experience rapid growth, both physical and 
demographic, which can be directly linked to modernisation and globalisation pro-
cesses. This has placed many local authorities under immense pressure to provide an 
efficient and effective waste-collection service.2,3 
Paradoxically, local authorities in most developing countries, which have tradi-
tionally been at the centre of managing SW in their jurisdictions, have repeatedly 
demonstrated a lack of capacity to effectively meet the demand for efficient and 
proper disposal of waste.4 It is therefore imperative that municipalities devise and 
formulate programmes, strategies and approaches to achieve sustainable solutions 
to these myriad challenges, as they demand concerted effort from a multiplicity of 
stakeholders, which can only be achieved through collaboration and innovation.5 
Using the eThekwini municipality as the subject of the study, this chapter presents 
innovations that have been put forward on the African continent to improve munic-
ipal solid waste (MSW) management. Drawing from lessons and practices in devel-
oped countries, the study was conducted as a response to appeals for comprehensive 
empirical research on best practice, which could inform future interventions in MSW 
management, and the alternative use of waste as a resource.6 The over-arching 
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mission of the study was to investigate innovations that have been developed to 
promote clean and healthy urban environments, and the recovery of waste through 
the generation of renewable energy sources, which in eThekwini include gas, heat 
and electricity derived from MSW. The field studies generated large quantities of data 
on cutting-edge, innovative ways of managing MSW and renewable energy produc-
tion from MSW. Specifically, the study sought to generate data that would help us to 
understand the programmes and projects that have been formulated to improve MSW 
management in eThekwini municipality, the processes and stages of energy-recovery 
from waste, and the challenges faced and possible solutions that can be employed to 
improve the situation. The chapter specifically focuses on the experiences of waste 
reduction, collection, transportation, disposal and treatment. 
The eThekwini municipality is one of the metropolitan cities in South Africa. It was 
the first city in the country and on the African continent to recover energy from MSW 
through the adoption of appropriate technologies to generate renewable energy from 
waste: the so-called waste-to-energy (WTE) projects.7 Besides improving MSW man-
agement and ensuring healthy urban environments, such innovations have helped to 
supplement and diversify energy supplies and, in this regard, are renewable sources 
that assist in meeting the immediate and long-term needs of ever-increasing popu-
lations.8 The chapter goes on to discuss the prospects of adopting and implementing 
the same innovations in managing MSW in other African countries. It is expected that 
the chapter will aid in understanding the conservation and management of urban en-
vironments, to ensure their habitability and cleanliness. Knowledge concerning ways 
of improving and diversifying the energy-supply sources of the continent, through the 
adoption and use of green energy sources, is expected to be generated. The chapter 
ends by offering recommendations on the way forward, as the continent steers to-
wards healthy urban environments and a ‘green revolution’ agenda. 
Research Methodology
To shape the research processes and gather essential and adequate data in terms of 
both quality and quantity, a phenomenological case-study design and a mixed-meth-
od research approach were adopted.9 Leedy and Ormrod assert that multi-discipli-
nary and mixed-method research paradigms facilitate the gathering of assorted data. 
In this case, three sets of quantitative, qualitative and spatial data,10 which were 
collected, were pertinent in understanding the phenomenon. Babbie and Mouton of-
fer case-study research designs and approaches that assist in identifying the target 
population, data collection, analysis, interpretation and reporting of developmental 
activities and processes.11 This study therefore involved an orderly investigation of 
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planation and description of the phenomenon.
Sampling and Data-Collection Techniques
Stratification of MSW sources, according to general town-planning land uses – which 
include residential, commercial and industrial as well as markets – was done to 
avoid missing some interesting and important cases in the study.12 Solid waste (SW) 
collection points, such as skips, bunkers and open spaces, were also selected ran-
domly for the study. Purposive and snowballing sampling methods were used to 
identify key informants involved with SW collection, transportation, disposal and 
treatment within the municipality. Officials at tertiary educational institutions, 
non-governmental organisations (NGOs), private-sector organisations and commu-
nity-based organisations were also targeted, to make up a pool of knowledgeable 
key informants who are actively involved in MSW management and research.13 Both 
secondary and primary data sets were used to complement each other, thus providing 
interfaces of theory and practice and helping to extend debate and discourse around 
the methods that can be employed to improve MSW management systems.
First, a comprehensive and intensive review of literature was done to generate 
distilled theoretical frameworks essential in MSW management, including initi-
atives and innovations that are already commonly applied. Second, primary data 
was largely gathered through interviews with key informants, who are officials 
working in the SWM departments of the municipality, and other relevant organisa-
tions.14 Observations of the phenomenon and photographic surveys are also primary 
data-collection methods, which were used to generate fresh data from the field, 
particularly to reveal any innovations and initiatives at collection sites, recycling 
sites, landfill sites, energy-processing plants and operational centres. To sum up, the 
fieldwork targeted all those involved in formulating and implementing policies on 
MSW management throughout the various stages of collecting, recycling, recovery 
and disposal of waste. The battery of data-collection methods, sources and the antic-
ipated outcomes of the research are summarised in Table 11.1.
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Table 11.1: research methodology matrix
Objective Activities, methods and 
sources
Deliverables
1. To describe the initiatives 
(including programmes and 
strategies) being used to 
improve MSW management in 
the eThekwini municipality.
Literature search, document 
analysis and interviews with 
eThekwini and relevant 
ministerial and departmental 
officials, tertiary educational 
institutions, private-sector 
participants, communi-
ty-based organisations 
(CBOs), individuals and other 
stakeholders.
Distilled information on pro-
grammes, policies, strategies 
and legislative instruments in 
improving MSW management 
systems.
2. To examine the innovations 
that include the processes and 
stages employed in convert-
ing MSW into innovative 
energy sources by generating 
landfill gas, electricity and 
heat-energy sources within 
the two cities.
Visiting and conducting 
photographic surveys, as well 
as discussions on landfill, 
dumping-sites and MSW 
processing sites, such as the La 
Mercy, Marianhill and Bisasar 
landfill sites.
Innovations in the various pro-
cesses and methods applied in 
MSW treatment for purpose of 
generating gas, electricity and 
heat-energy sources within 
the two cities.
3. To identify the challenges 
being faced in converting 
MSW to energy, and the 
possible solutions that could 
be employed to improve the 
generation of energy from 
waste.
Interviews, discussions and 
photographic surveys of sites 
and plants.
Challenges commonly faced 
and possible solutions to the 
problems.
(Source: Developed by Authors, 2013)
Thirdly and finally, both qualitative and qualitative data gathered from the field were 
analysed, mainly using content analysis, Excel and appropriate spatial software 
packages. Theoretical explanations, statistical information and maps were used to 
represent the state of MSW management in the municipality. The new findings were 
used to refine understating of the phenomenon, thus contributing to the develop-
ment of new theoretical frameworks and representations that advance and explain 
developments and aid in the understanding of appropriate initiatives and innova-
tions in MSW management. 
Conceptualising Municipal Solid Waste Management 
Rubbish, or garbage, as MSW is generally known, comprises food leftovers, garden 
waste, paper, plastic, glass and metal that can be generated from a variety of sources, 
such as households, commercial activities and markets, as well as minor contribu-
tors, such as street-sweepings, construction and demolition debris.15 The components 
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velopment, living standards and life-styles, and it has generally been noted that 
developing countries on continents such as Africa, Asia and Latin-America generate 
MSW with a higher biodegradable content than that found in the developed world.16 
It is the organic component of the MSW that is essential in generating renewable 
energy through incineration or landfilling the waste first, while the non-organic 
matter can be recycled and reused or, if of no value, buried underground to promote 
environmentally healthy urban centres. The maintenance of hygiene and cleanli-
ness in urban communities involves several stages of MSW management, including 
collection, transfer, treatment, recycling, resource-recovery and disposal.17 As part 
of fulfilling the traditional roles and responsibilities of maintaining the cleanliness 
of their areas of jurisdiction, municipalities have always single-handedly collected, 
transported, treated and disposed of MSW. The complex and integrated processes of 
managing MSW range from eco-design of production plants to reducing waste at 
source, re-using, recycling and recovery of waste generated, as well as composting, 
incineration and landfilling of collected waste from various sources.18 Disposal at 
landfill sites can be done directly from source, or from temporary community collec-
tion points, such as skips, bunkers, standby trailers and open lots, while collection 
may be done at sources where the MSW is directly disposed of at final destinations 
(which are normally landfill sites). The waste can be gathered at centralised col-
lection points, such as skips, bunkers, standby trailers and open lots, before it is 
transferred to landfill sites.
The integrated management of MSW in cities demands a multiplicity of players 
and complex processes, making it imperative to adopt and apply the collaborative 
planning theoretical framework in an attempt to understand the various components 
involved. The collaborative planning theory is built on the process of bringing togeth-
er all relevant participants to work towards shared goals and innovative approaches 
when faced with mammoth and challenging issues.19 Innes & Booher posit that a 
collaborative planning approach promotes consensus among relevant stakeholders, 
who agree to strategies that contribute to problem-solving as they pool their experi-
ences, resources, methods and ideas.20 This view is supported by Kumar & Paddison, 
who contend that to attain common goals, participants willingly work together in 
the process, sharing responsibilities in various scenarios.21 Emphasis is placed on 
the greater picture, rather than on individual success and benefit; however issues 
of existing and entrenched power structures should be obviated, as they impact on 
the processes.22 The collaborative planning framework suggests that stakeholders 
adapt their plans and actions to relate these to each other, in order to achieve com-
mon goals.23 In complex, diverse and inter-dependent environments, such as MSWM 
and the conversion of waste to energy, collaborative planning promotes satisfactory 
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results. Besides, the theoretical framework can be used to integrate the institutions 
involved in some activities, as well as their practices.24 Seminal work by Healey on 
collaborative planning revealed that urban contexts are theatres of complex, multiple 
and interactive social, economic and environmental activities that need to be harmo-
nised and pro-actively planned. It has also been repeatedly observed that there is a 
need to conscientise, educate and train the public in MSWM in the quest to improve 
solid waste disposal.25 The framework helps to improve understanding and actions 
required in the conversion of MSW to energy sources within urban centres on the 
African continent.26 Building common understanding among stakeholders results 
in significant achievements; for example, the private sector may partner with local 
authorities in generating essential benefits from MSW.27
Innovations in Municipal Solid Waste Management:  
The Case of Ethekwini Municipality
EThekwini is one of the more progressive metropolitan cities in South Africa. As a 
country, South Africa is not only progressive politically and socially, but it is also 
currently the economic power-house on the African continent, which is home to a 
population of about 50 million.28,29 Just like any other developing country, South 
Africa is facing serious challenges with MSWM in almost all of its its urban centres 
and, as a result, the metropolitan cities have been adopting innovative SWM strat-
egies to improve the situation. A case in point is the eThekwini municipality, which 
embraced innovative technologies to convert solid waste into energy at the turn of the 
millennium. The municipality was the first city council, not only in South Africa, but 
also on the continent, to initiate and implement a landfill gas-to-electricity project. 
The idea that the municipality should generate energy from MSW was moot-
ed in 2002, further refined in 2003, and finalised in 2004 when the World Bank 
agreed to support the project due to its potential for the reduction of emissions in 
the atmosphere. Actual generation of electricity from waste began in 2006. Although 
WTE technologies had long been adopted in the developed world, particularly in the 
United States and in Western European countries such as Germany and the United 
Kingdom, it was not too late for the Department of Cleansing and Solid Waste of 
the eThekwini municipality to adopt the same modern systems three decades later. 
For almost a decade now, the municipality has demonstrated to the continent and 
the world at large that it is perfectly possible for African cities to achieve the twin 
objectives of: generating clean, renewable energy sources that contribute to econom-
ic development; and at the same time reduce the urban social and environmental 
problems associated with improper disposal of waste, which is a common blot on the 
African city-landscape.
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Innovations for Disposal and Treatment of Municipal Solid Waste
The municipality has invested massively in developing state-of-the-art, well-designed 
and engineered MSW disposal sites, transforming dump-sites into modern landfill 
sites, while closing some small-scale and unhygienic dump-sites. At the turn of the 
new millennium, the municipality also initiated work to treat disposed MSW on three 
landfill sites, i.e. La Mercy, Mariannhill and Bisasar, under the Clean Development 
Mechanism (CDM), a brainchild of the United Nations Framework Convention for 
Climate Change (UNFCC) of the Kyoto Protocol.30 Details of the current state of the 
landfill sites are provided in Table 11.2. 
Table 11.2: Landfill sites in ethekwini municipality
Name of 
landfill
Size of 
landfill
Starting 
year
Ending 
year
Deposit 
rate/day
Weigh-
bridge
Gas 
capture
Electricity 
generation
Recycling 
activities
Leachate 
treatment
La Mercy 7,2 ha 1980 2006 - - - - -
Marian-
hill
18,5 ha 1997 2022 700 
tons
Yes Yes 1 MW Yes Yes
Bisasar 
Road
44 ha 1980 2013 3000 
tons
Yes Yes 6,5 MW Yes No
Buffels-
draai
100 ha 2006 2076 450 
tons
Yes No No No Yes
(Source: Compiled by Authors from field studies, 2013)
Currently only two landfill sites are treating MSW to produce electricity from gas, 
while two have leachate-treatment plants that purify waste water. The landfill 
gas-to-electricity project at La Mercy was abandoned due to low levels of gas being 
obtained, while the Buffelsdraai landfill is yet to commence electricity generation, as 
it is still undergoing expansion.
Innovations at Mariannhill Landfill Site 
Cutting-edge innovations in the management and treatment of MSW that were adopt-
ed and implemented by the municipality have gone a long way to promote the collec-
tion, transportation and disposal of waste, making the city environmentally clean. 
At Marianhill, landfill gas is captured and about one megawatt (MW) of electricity 
is generated. There is also a sequencing batch reactor for the treatment of leachate, 
and a registered conservancy area – the first of its kind on the African continent. The 
one megawatt of power is stepped up by a transformer and fed into the 11 KV line 
that is connected to the eThekwini municipal grid. The Marianhill landfill site has 
largely contributed to the improvement of MSW collection, transportation, disposal 
and treatment, as well as conservation of the environment within and surrounding 
the dump-site.
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Figure 11.1: Landfill gas to electricity and recycling projects at Marianhill site
(Source: Authors 2013)
Marianhill has a well-managed landfill gas-to-electricity site and recycling project, 
which has substantially improved MSW management in the municipality.
Innovations at Bisasar Road Landfill Site
The Bisasar Road landfill site is located close to the main commercial and residential 
zones of the municipality, and as a result it receives about 3 000 tonnes of waste 
per day, which is about a million tonnes a year. Overall, it has a capacity of about 21 
million cubic metres of waste. The 6,5 MW of electricity it generates has contributed 
markedly to the alleviation of electricity shortages in the city and the reduction of 
greenhouse gases (GHGs) from coal-fired power stations, resulting in improved air 
quality in nearby communities. The landfill site also has a recycling project that has 
helped to improve the collection and disposal of MSW within the municipality.
Figure 11.2: Landfill gas-to-electricity and recycling projects at Bisasar road 
landfill site
(Source: Authors, 2013)
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tricity and recycling projects. Figure 11.2 shows well-co-ordinated recycling activities 
at the landfill. 
Innovations at Buffelsdraai Landfill Site
The recently-developed Buffelsdraai site began receiving waste in 2006. It is 100 
hectares in extent, and is expected to last for about 70 years. It is well-engineered 
and designed, with extensive extensions taking place to prepare for future disposal 
and treatment of waste at the site. Figure 11.3 shows the state-of-the-art waste-
weigh-bridge and the leachate treatment plant at the landfill site.
Figure 11.3: Waste weigh-bridge and leachate treatment plant at Buffelsdraai road 
landfill site
(Source: Authors, 2013)
The landfill site currently receives and processes about 450 tonnes of general mu-
nicipal waste daily, but is expected to receive about 2 000 tonnes per day once the 
Bisasar landfill site closes. The landfill site has a leachate plant with the capacity to 
process 200 m3 of waste water from the landfill. It is, however, currently processing 
only 110 m3 of leachate, since it is receiving very low quantities of waste. Massive 
construction works are taking place to set up more cells and lay pipes for gas and 
waste-water drainage, thereby creating capacity for more waste-disposal and treat-
ment in the near future.
Innovations in the Transportation of Municipal Solid Waste 
The municipality has made great strides in improving and maintaining the fleet 
of vehicles used to transport waste from sources such as households, streets and 
commercial undertakings. There is a vibrant, well-equipped and -resourced depart-
ment that is solely meant for the transportation and disposal of MSW within the 
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municipality. Vehicles are regularly serviced and replaced as required to ensure ef-
ficiency and effectiveness. A vehicle service and replacement plan has been drawn 
up and is constantly updated and religiously followed to ensure adequate transport 
for MSW collection and transportation at all times. The municipality also boasts a 
well-planned and well-organised vehicle allocation system for the various transfer 
stations, MSW generation sources and final disposal sites. Allocation of vehicles of 
different sizes and capacities is done considering the volumes of waste and location 
of different facilities for the temporary storage of waste as well as final disposal.
Innovations in Collection of Municipal Solid Waste 
The municipality has managed to bring together all essential stakeholders to par-
ticipate in the collection and proper disposal of waste at appropriate places as it 
awaits transportation to its final destination. This may have been accomplished 
by borrowing from the collaborative planning theoretical framework presented in 
the earlier sections of this chapter. Communities and individuals have of late been 
participating in the management of MSW by sorting materials for recycling waste. 
Such efforts need to be supported through the building of strong partnerships among 
all concerned stakeholders to help improve the situation of MSWM, as has been 
observed elsewhere.31 
Outcomes of the Innovations in MSW Management in Ethekwini 
Municipality 
The project has successfully achieved socio-economic and environmental objectives 
that foster the sustainability of cities, particularly in the developing world. The 
Marianhill and Bisasar landfill sites are jointly generating a total of 7, 5 MW of elec-
tricity, which provides power to about 3 500 residents of the municipality, generating 
a revenue of R48 million through the sale of certified carbon credits and the sale of 
electricity to the municipality. The projects are also estimated to generate a total of 
R400 million in revenue during their life.
Table 11.3: 
Outcome Description of key findings
Social Improved standard of living and health; educational support through 
bursaries given to students; community cohesion through engagement 
and participation in recycling activities.
Economic Electricity-generation and supply to residents; monetary rewards from 
the sale of electricity and carbon credits; and employment creation as 
skilled, semi-skilled and unskilled personnel work on projects.
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Environmental Carbon-emission reductions; conservation of the environment through 
the plant rescue unit and reclamation of landfilled areas; water recycling 
that saves water; and reduction of land and underground water.
Infrastructural Well-engineered and well-designed landfill sites; well-maintained fleet of 
adequate and reliable vehicles for transporting MSW.
Institutional Waste-management and awareness-raising policies and community or-
ganisations such as the Keep Ethekwini Beautiful (KEB) that is seized with 
concientisation and sensitisation of all the residents about maintaining a 
clean environment.
(Source: Developed by Authors from field studies, 2013)
The innovations at the landfill site have resulted in the realisation of about 218 000 
carbon emissions reductions (CERs) every year since its inception, and the project 
has generated in excess of 600 0000 carbon credits, reducing the burning of coal by 
800 000 tonnes every year. 
Figure 11.4: Cleanliness: Benefits of Innovations in Municipal Solid Waste 
Management in ethekwini Municipality
(Source: Authors, 2013)
Innovations in the management of MSW within the municipality have necessitated 
the development of participatory networks in fighting the scourge of unattended and 
untreated waste, as evidenced by the establishment of the KEB campaign. KEB is a 
not-for-profit organisation, created through the collaboration of participants from 
the private, public and community sectors. It aims to work toward making the city 
clean at all times, through public concientisation and sensitisation programmes and 
projects dealing with the benefits of safe collection, transportation, disposal and 
treatment of waste. 
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Challenges with Innovations in Municipal Solid Waste Management 
The MSW phenomenon is a consequence of lifestyles in urban centres, where vol-
umes of waste rise directly with the increase in population and standards of living. 
Municipalities therefore face serious challenges in the collection, transportation, 
disposal and treatment of waste. Municipal authorities have, for a long time, sin-
gle-handedly administered and carried out MSW collection, transportation, treat-
ment and disposal in such a way that other stakeholders have always considered 
it to be the duty and responsibility of government. Generally there has always been 
the belief that someone working for the municipality, who is employed to maintain 
the city clean, will collect and dispose of waste properly and without involving the 
public, thus creating various attitudes and misperceptions about the management 
of MSW.32 
This sentiment has also been observed by other scholars, who posit that ordinary 
people’s attitudes and perceptions about WM have only recently started to change.33 
Besides, MSW has generally been regarded as worthless, and hence it is a waste of 
time for residents to engage in the sorting and proper disposal of it. This results in 
indiscriminate dumping of waste, sometimes at uncontrolled dump-sites, and, in 
worse scenarios, on river-,banks, street corners, passageways and at the back of 
buildings.34 Cities without adequate means of waste collection, transportation and 
treatment suffer continuously from the indiscriminate dumping of waste, and this is 
worsened by negative attitudes about safe and secure disposal.35 
A number of factors, such as lack of access to adequate recycling and waste-dis-
posal facilities; the inconvenience associated with collecting, sorting and separating 
waste; the gaps and discrepancies between intentions and actions to participate in 
proper handling and disposal of waste; lack of government policies, incentives and 
enforcement measures; and the general mistrust of local government authorities 
by residents in most developed nations such as Canada, Ireland, the United States 
America, Japan and Australia perpetuates the negative attitude toward participation 
in waste management.36 Reviewing the barriers to kerbside recycling of waste by 
households in the United Kingdom, other scholars discovered a wide range of inhibit-
ing behaviours to the proper and correct disposal of waste. These can be summarised 
as behaviours related to individuals and households; those related to information 
and levels of knowledge; local situations of residents; and their general attitudes 
and levels of motivation.37 Even if MSW is properly disposed of after collection and 
transportation, there are other challenges in most developing countries. Of greatest 
concern is both the lack and high cost of modern technology that efficiently and ef-
fectively converts waste to energy; particularly the equipment used to suck gas from 
landfills and the engines used to cool and convert the gas to electricity.38 The few 
projects already implemented on the African continent, for example, suffer critical 
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39 Appropriate policies that 
support investment in renewable energy production are also lacking in most African 
countries. Where they exist, there are serious inconsistencies in their application. 
In the case of eThekwini municipality, the appropriate technologies, particularly the 
engines used to convert the gas to electricity, have been very expensive, forcing the 
municipality to borrow money from international sources. Even maintaining the en-
gines has been a mammoth task for the municipality. The other challenge has been 
the relative lack of technical know-how, particularly when it came to determining 
the amount of gas that could be sucked from the landfill sites beforehand. However, 
in most cases the implementation of the project has been trial-and-error, inevitably 
leading to wastage of resources.
Conclusions and Recommendations 
Although cities face serious challenges, they still remain centres of prosperity, and 
places where human beings find satisfaction of basic needs as well as convenient 
access to essential public goods. Ambitions, aspirations and other material and 
immaterial aspects of life are realised in urban centres. Regardless of their loca-
tion and their state, they provide some form of contentment and happiness, as well 
as individual and collective development. Therefore they will continue to attract 
millions of migrants from rural areas, particularly in developing countries. Efforts 
should be made to ameliorate the challenges currently being experienced, such as the 
indiscriminate disposal of MSW, to improve well-being and prosperity and expand 
on the prospects. This can only be achieved through innovations in approaches and 
adopting flexible initiatives. There is therefore a need to strengthen the capacity of 
relevant institutions through improving human, technical and financial resources, 
and ineffective institutional arrangements. This involves observing rules and regula-
tions, formulating relevant policies and implementing them according to their letter 
and spirit. There have also been initiatives to promote the participation of local as 
well as international players in the management of MSW. 
In conclusion, improving the currently dire MSW situation in most cities of 
the developing world calls for innovations in approaches. Such innovation should 
focus across the spectrum of activities associated with MSWM, from collection to 
transportation, disposal and treatment. If the immediate and long-term needs of 
Africans, for example, are to be met, such as the energy demands of the continent’s 
ever-increasing populations, there is therefore a need to change people’s behaviour 
and attitudes so that waste will be regarded and treated as a valuable resource. 
This can only be possible through awareness-raising and the sensitisation of the 
general population to its usefulness. Innovations in MSWM also help to ensure the 
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progressive reduction of greenhouse gases (GHGs), such as methane and carbon 
dioxide, which directly cause global warming and climate change. In this regard, 
the pursuit of sustainable and clean cities or societies calls, not only for a shift in 
attitudes and views about waste, but also a better and clearer understanding of mod-
ern methods of waste management. There is therefore a need for WTE technological 
uptake and training of personnel to improve the skill-set on the continent. Lessons 
from practices taking place in a few of the more progressive African countries, such 
as South Africa and some other countries mentioned in this article, should provide 
sufficient motivation for the programmes and endeavours being established in other 
urban centres of the continent. Besides realising the direct benefits of increasing and 
securing energy sources, scaling up the green revolution on the African continent 
will also help African countries achieve sustainable socio-economic and environ-
mental development.
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